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FALL TAGGING AT GALENt\ 

introduction 

Fall chums are a unique race churactcrized by their large size, 
silvery uppcur.:rnce, lute runs, and spawning only in urcus 0£ spring water. 
The commerci.::il full chum sulmon fishery hus expanded from .:rn insignifi- ·· 
c.::int h.::irvest in 1961 to .:i record cutch of more thun 275,168 fish in 1974 
(T.::iblc 16). Since 19 G9 when this fishery began rupid exp.:ins ion, the com
mercia.l harvest hu s uvcru.ged 2 28, 985 . The grea tcs t harvest (commercial 
plus subsistence) w.::is 3-18,944 in 1974. 

Table 16. Yukon River fall chum salmon subsistence and commercial 
catches, 1961-1976 ]j 

Year Subsist·::nce Commercial Total 

l 961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 

107,572 
82,620 

124,519 
124,543 
122,015 

61,897 
82,344 
56,356 
58, 193 

45,739 
54,052 
2 '192 

10,276 
25,388 
74,202 
41,617 
53,360 

152,018 

153,311 
136,672 
126,711 
135,819 
147,403 
136,099 
123,961 
109,716 
210,211 

1970 
1971 
1972 
1973 

57 '582 
64,383 
41 ,276 
46' 544 

243,591 
248' 145 
209,897 
267,127 

301 ' 17 3 
312,523 
251,173 
313,671 

1974 
1975 
l 97 6 

72,776 
69,732 
55,321 

276,168 
267,656 
167,282 

348 '944 
337 ,383 
222,603 

1_j Includes Yukon Territory catches. 

Yukon River fo 11 chums arc fis bed intensively throw1hout the main 
River, especially at the mouth where the lurC)eS t concentr<ltions 0£ gcur is 
Loc.::ited. The commerciol fishery is essentially s imil.:ir to <.l "c.::ipe fishery", 
i. c. , v.::irious stocks of f<1ll chums arc h.::irvcsted indiscriminotely s everul 
hundred miles .J.nd often several weeks before reaching spawning tribut.::iries. 
It is unknown at this time whether sp.::i tiul and tcmporu.1 stock sep.::irution 
occurs .::is the stocks enter the commcrciu. l fishery. 
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Prior to 1974 there w.:i.s very little information av.:i.ilolble on fall 
chums in the A.l.:i.sku.n portion of the Yukon River ·.vith regard to the mug
nitude of the run, numbers of s.:i.lmon needed for u.dcquutc escupement, 
or spu.wnlng locutions. Through extensive aerial surveys conducted in 
recent yeurs the major sp.:iwning u.reus huve not been identified u.nd inform
u.tion is u.ccruinCJ on escu.pements. Table 2 lists major fall chum systems 
with escu.pements for 1974 through 1976 (see u.lso Appendix Table 5). 

The Dep\.:lrtment has taken a conserv.:ttive approu.ch toward mu.nu.ging 
the Yukon River full chum su.lmon fishery until further knowledge of stock 
numbers, spu.wning u.rcus, u.nd optimum harvest rates becomes .:lvuiluble. 
A 250 ,000 maximum h.:i.cvcst limit h.:i.s been estu.blished by the Board of Fish 
u.nd Gu.me until returns from current levels of hnrves t can be evu.luu.ted. 
Quotas of 200, 000 for the lower Yukon und SO, 00 0 for upper Yukon have 
been s ct for full chum u.nd coho sulmon combined. The 19 75 commercial 
hllrvcst w.:is curtu.iled when it o3pprou.ched the 250 ,000 level. An uppu.rent 
weu.k run of full fish in 1976 w.:i.s protected by fishing time reductions and 
complete closure of subdistrict S; u. totu.l commercial hu.rves t of 167, 282 
fall chums resulted. 

Chum moving into the lower Yukon Rivcr u.fter July l S .:i.re predom
inantly full fish. Fu.ll chum su.lmon runs in the lower River u.re chu.ru.cterized 
by extreme fluctuu.tion in u.bunduncc a.s they enter the River. Fluctuations in 
ubundllnce muy represent discrete stocks. 

If the timing or origin of these stocks could be distinguished 1 prior 
to, or during the fishery then the mu.nagement program could be modified to 
allow for u. more equitable hu.ITest of the vu.rious stocks in relu.tion to their 
relative .:ibundance. For exu.mple, it would be beneficiu.l to determine the 
point upriver where foll chum su.lmon stocks bound for the Tanun·u. River sys
tem and the upper Yukon dru.inu.ge u.bove the mouth of the Tu.nan.a. !U 11er become 
spu.tiully sep.:iru.ted. A tug u.nd recover/ progru.m could demonstru.te, for 
c.xumple, thu.t Tu.nu.n.:i River stocks become spu.tiu.lly sepu.ru.ted u.t <J purticular 
locution downriver from its mouth. Sepu.r'3tc munu.gement of us many discrete 
spawning stocks <J.S possible is the goc:ll of this progr.:im. 

Coho su.lmon u.re of minor importu.nce comp.:i.red to the more u.bundunt 
fJ.11 chums . The 197-1 commcrci.:i.l hurvest of coho was only 16,825 fish. 
[u.rly closures of the full chum fishery in 1974 u.nd 1976 resulted in reduced 
coho commcrciul h.:i.rvests. Information obtu.incd from <J. tllg u.nd recovery 
project for fall chum scJ.lmon would be u.pplicu.ble to coho since both ·species 
c..'<hibit simil.:ir run timin9 u.nd spu.wn in the su.me gcncrlll urells. 

l\s p'3rt of a stc:ttewidc stock scpurntion study, funds becu.mc uvu.il
uble July l, 19 76 to conduct .::i 3 year tcig-rccovery progr.:1m on Yukon Rivcr 
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foll 	chum salmon with the following objectives: 

1. 	 Determine the timing of separu.te stocks through the fishery. 

2. 	 Determine the puthways of movement of separate stocks 
thrcucJh the fishery. 

3. 	 Determine the relu.tive contribution of mdjor spawning 
stocks to the~ fishery. 

4. 	 Estimu.te population size of the m<J.jor stocks. 

The first yeur of the tC\']CJi!lg project was considered experimental 
with cmphas is rilu.ced on tht; development of suit<J.blc methods for cu.pture, 
to.gging, and ta0 recovery. 

Mllterials 3ncl Nfcthods 

The Galcnu. are(l was chosen us the loca.tion for the tagging site 
(fic:rure 12). In£onnation gJ.inccl from the Golena ta<Jging proj cct would be 
cipp Lc.J.blc tow.J.rd manag c:ment of the lower River foll chum so.lmon ~ishery. 
The u.dvu.ntages of tu.qging J.t an upriver locu.tion are: 

1. 	 Fishwhcels cu.n be used as cetpture gear instead of gill nets, 
thereby grco.tly reducing mort3 lity dui3 to cu.pture and handling. 

2. 	 The LlnJc number of fishery recoveries in the lower Yukon River 
that 1.vould result frcm tcJ.g ginc; in the delta u.rea would be clim
ir.u.tcd. Rcc:wcries :.n the lmvcr !hvcr would not ;:irovidc informa
tion on s tnck s ep<1ration since sp~wming areas arc loco.ted 
s evcru.l hundred miles upstream. 

i\dvC1nta0cs of fishwhcels as CJ.pturc 0car include: (1) fi::;hwhecls 
.::Zltch s <llrnon wh~c!1 ;nu.y be held in u. Hvcbox in rJcod condition fer ta0r;in0, 
(2) J. :i::;hwh~el co.n be fishcci dcdly throughout the nrn to .sumplc stocks i!l 
prci~ortion to their pusscigc rutc in the o.reu. on .:i. d;1y-to-dc1y ~c.si.:i c:iivinq LI 

r~L1turc.t'.i'! '.vei9hcd tJ.g cli:3tritution, and (3) sult:tblc: fi:..;hwheel :L;hir.c; sites 
hu.d been loc.:i.tcd irnd fished previously by loc1l fishermen. 

TCl<JCJing wus conducted on both north and sou th btrnks of tho l<.1 11cr 
u.nd two fisrnvhcels \verc rented on i.1 cont:-\lct bo.sis from GCllcr;a arcil fish
ermen. Fishwhecls rented in 1976 were of the st.J.ncL1rd lu.rc;c Yukcn design 
(P!CJtc 2). The north b<rnk wheel incorporated o. three "bo.9" S'jStcm and 
could f isl~ in o.bou t l S feet of w\..ltcr; the south iJ2nk wheel was of the tvw 
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Plate 2. Galena fall tagging north bank fishwheel. 



"bagger" type. Both wheels had leads out from shore to funnel salmon 
into the wheel. 

Flshwhecl :iumber one was fished along the ::orth bank upstream 
from Galenn (River mile SSS). Fishwhecl number two was fished J.long the 
south bank upstreJ.m from Galena (River mile 540). Tagging was initiated 
at the north bank wheel August 12, and at the south bank wheel August 1.:1. 

Tagging was ':errninated ~Lt the north bank site September 14 J.nc the sou th 
bank site September 17. To allow r·eady field sepurut:on as to tJ.gging 
location, nor:h bank tag9ing was done wi~h odd-numbered tags, south 
bank tagging wus done with even-numbered t.:1gs, with a few exceptions. 

Commercial fishermen utilizing fishwheels generally assume that 
most chum su.lmon migrate ulong the banks of the river during migration. 
This has been generally confirmed during obs ervu. tions of ;nigrution behuv
ior in clearwa.ter tributar·1 streams. There is evidence, however, thu.t some 
fish may follow su.ndbars in midstream during their migration up the Yukon 
River. If a fishwheel is fishing effectively, the basket turns immediately 
o.bove the streambed. Fluctuations in wat2r level require fishwheel cJ.djust
ment. Compu.risons of catch per unit effort between fis hwheels at various 
!oc:i.tions or of various types to give an indication of run abundo.nce may 
therefore be very ~mprecise. Catch is ver;r r.mch dependent on site location 
and the number und proximity of other fish wheels immediately downstream. 
This lutrc:r is probubly a major fo.ctcr in the Galena arcu where most produc
tive sit es are heavily fished. Two other wheels were run throughout :nost of 
the 19 76 run within 200 yards downstreurn of the wheel at the south bank 
-::agg ing site. 

Base camps were estublished within -::r.e immediate vicinity of each 
~ishwhecl. The south bank wheel was reachable by way of J. wa.lkway from 
the bank. Communication was maintained betweer.. cu.mps by radio. As the 
season progressed, da.ily fishwheel catches were used by manager:i.ent per
sonnel as cm index to r..::1 strength to assist ir.. mo.ki~g decisions rcgcircing 
fishing seuson openings upriver. Com:.iuniclltlon of c'3.tches ;:o headc:;uurters 
was accomplished by either ham radio or telephone from Galena. 

According to the contrnct o.greements issued, each tCJ.gged sulmon 
was purchuscd from the fishwheel opcrci.tor at the current murket price; un 
additional $10. 00 a day ·.vus puid for bout usage. The experienced Fish 
ci.nd Gurne crew was u.blc to keep the wheels running with littie problr:;m in 
~he ubsence of the operutcr. Detailed tagging procedures Jre J.isted in 
AppendL'< Tub le 27. Numbers of other fish species in fish wheel catches 
were recorded by di:ite of co.pture. 

Rcwu.rds of $2. 00 were offered for each returned t::i.g, Posters pub
licizing the taggrng program were mailed to upriver villi:iges (stores und 
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post offices). News notices were sent out to be circulated in the villu.c;es. 
Fishermen were requested to supply date of recovery, river loc<ltion, bu.nk 
of recovery, and fishing method. The rewu.rd check, along with informu.tion 
concerning the returned tag(s), was mailed to those returning ta.g{s). 

Frequent visits were made to villu.ges to personally contact fisher
men und processcrs for tags recovered. Recoveries in the Yukon Territory 
were to be coEected by personnel frcm the \Vhitchorse office of E.::wironment 
Cunadu.-Fisheries Service. 

Tag recovery efforts were initiu.ted in the Sheenjck, Toklat, u.nd 
Fishing Branch rivers (Figure 13). Trunsport.J.tion to the Toklat und Sheenjek 
were by fixed-wing aircru.ft. The Fishing Branch River •.,vas acces siblc only 
by helicopter. Rubber rn.£ts were utilized by recovery crc:ws for tru.nsporta.tlon 
·.vithin the fisiling Branch and Sheenjek rivers. Ta.gs were recovered from 
c.:ircas s cs or from spu.wning fish retrieved by means of speu.r er shotgun. 
The upper Tanana River spawning areas were canvassed for tags by ob.3 ervers 
on foot. Spawning ground observations included: 

1. The rat.'..o of tu.gged to untagged fish. 

2. Tug recoveries by date. 

3, Air and wu.ter conditions and temperatures, 

Carcu.sses and living fish were s.J.mpled in the Sheenjek, Toklu.t, 
.J.nd Delta ureas throughcut the period of on-site investigu.tions. D.:itJ. tilk.en 
included sex 11nd length (mid-eye to fork cf tail) • SciJ.le and electrophoretic 
tissue su.mples were t.:ikcn for later analysis. 

Basic keypunching, progrnrnming, and analysis of the 1976 du.t.:i has 
been wccomplished. in ,Jddition, d.:ita from emlier st;.idies cor.ductec in 
1.9 72 J.nd lJ 73, but not as y0t u.nu.lyzed, hu.s been progru.:nmed. A summary 
of earlier YuJ~on t~gging projects is presented in Appendix Table 28. 

Re SU 1~:; J.nd uis cuss ion 

One thousand t·.vo hundred ur.d seventeen churn sulmon and 1-! echo 
were :J.ggcd. Five hunorcd forty-five (45Yo) were tagged along the ncrth 
bank u.r.d 672 (SS%) alor:g the south bank. 

Acccrding to the obscrv.:itlcns of G.:-ilenu. area Eis hermen, the north 
bilnk foll run as indicu.ted by c.:itch gcneru.lly begins and peu.ks first followed 
by 3 lu.ter su:-ge in south bank. catches, This pu.ttern wu.s verified in the 
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Figur~ 13. Tanana and upper Yukon fall chum salmon ~l):lh'll i Ilg areas, 1!.l7} ..,.,.--J' ,,_ 
CJ 
> 

r. 

Q i - , 	 c 

<: • 

( l ~·) 

,..ie( .../ \ 
~- (, I 

~\\\e 1 ~ 17) I 
vot<-" r '---~lmon Trout 

~---- .;,,,:~ I 
( 	 .,.... QJ I 

yf 	 ·2t \ 
Chanrlal.n · 13) r"~3l9.!-t, f{ivf>r ~u(l 6 ) 

1 
Ri ver /~~~··,--.. ,A:----·- -.-- ---, ' 1_0 ~ I .... 1 

{V_,;._, -..., o Fort Yukon Salmon Fork\ 

1 Sna>"lning Areas 
q,< \ ~ 1) Delta River 

/~....._~r 	 2) Tanana River\ (-\ \ ( 
1~ • 	 .J l1) Bluff Cabin 

,.§-c 	 · 1 
. 10} slouqh 

F \ s louqh 
in _/ · (7} Richardson Clei 
.:?___/ water 

(B) Bench~ark 735 
slouqh 

(9) 	Seven teen Mile 
slouqh 

(1 0) Toklat Rive r ~ (11} Moose Creek 
ti:.{) Md~inley River\ . 
( nt'{)handalar Rive1 

I 
l (l~ ·sheeniek River 

( l ' Sa 1 rr.on Fork\ (l ~ Kevenj ik Creek 
I (17 Salmon Trout 
I 

\ 
River 

f ishin11 Br,rnch 
~/

Kluilne River 
Yukon River 
(n ot shm-m} ( \ _\ 

( r-1uanc {1 9) 
.. ti~ uo,,. 

(/) 

("') 

4} Clear~ater Cret 
S 1OU!Jh 

1 (5) ClcdT\.-/Jter Cree 
I and Lake 

(6) Oelta ClearwatE 

( 10) 

rienana River 
Tok lat 
rdver 

R1 ver 

(19) 
( 2'1) 



1976 tagging effort (see Figure 14 and Appendix Table 29). Galena fisher
men LJ.lso believe that the highest c.:itch per fishwheel for the seu.son occurs 
at south bank sites; this held true for the 1976 tugging. The "high daily 
number'' tagged by the north bunk site wu.s 54 on August 30; the "high duily 
number" tagged by the so 1.ith bank site was 61 on September 1. Ninety per
cent of the chums had been tLl.gged by September 2 and September 6 for the 
north and south bunks, respectively. Fifty-six percent of the tu.gged chums 
were mu.le and '1~% were female. 

Five hundred seventy-four or 47% of chum salmon and 6 or 42% of 
coho salmon tagged have been recovered to date (Table 17). Percentage 
recovery by sex was similar to percentLl.ge tugged 57% u.nd 43% mule u.nd 
!emu.le, respectively. Chi Square u.nalysis of observed versus expected 
numbers of recoveries by sex ('Neighed by numbers tagged by sex) shows 
there to be no real difference (AppendL'< Table 30). 

One h·.indred ninety-eight north bank tagged chum 'Ncre recovered by 
the upper Yuk.on fishery; the south bu.nk tagged chum recovery was 3 3 7. The 
r.umbcr of south bu.nk recoveries weighed by numbers tagged was sigr.ific.:rntly 
hiqher thu.n would be expected (Appendix Tc:il.Jle 30). Most of the Ruby area 
commercial fishery (some 30 miles upstrc:u.m from the tugging sites) is along 
the south b.:rnk, und probu.bly accounts for the discrepa:-icy in numbers of 
tugs recovered by bunk or tugging. 

The commercial Ls hery accounted for 66% of tagged chum recovered, 
the subsistence fishery 2'.8%, spuvvning grour,ds 5% (1\ppencix Table 31). All 
but three of be spuwning grounds recoveries were made by Fish und Ga.me 
survey crews. 

The fis hwheel, h2avily used i~ upper Yukon fisheries, .Jccounted for 
5 9~:, of chum recovered. Gillnet gear took 2 8% of tu.ggcd salmon reccvered 
(To.ble 17) • 

Tag recoveries J.re listed by date of tagging in Appendix Tu.blc 3 2 
with major ureas of recovery given. Appendix ~ublcs 33 J.nd 3-4 o.nc figure 
l S summu.rizc tu.g recoveries by mU.JOr recovery a.rcus. Twelve percerit of 
t::o recoveries were mucie by the locu.l Guler_u. fishery-. The Ruby J.rcJ. fishery, 
which is the '.:irst mLljor fishery upstroo.m of the t.:i.g-c;.:ng sites, u.ccountcd for 
26;s cf w.ll t,19 returns. Forty-four percent of the chu:n s.::i.lmon recovered i:1 
tr.e Yukon River below t:ie mouth of Tananu. were tagg c-:l u.lor.g the north bank 
and 5 6% were! tu.gged <J.long the south bunk. This follows clo::; cly the per
centc:::ge actually tagged by bank. 

It is interesting to note thJ.t 27 (5 % of total) recoveries were mC!de 
from the Toklat River spawning grounds, SurvOi'ing effort on the Toklut wu.s 
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Table 17. Recoveries of fa 11 chum by gear, tagging location, 
and fishery activityt 1976. 

Fish 
Wheel 

Gear 

Gill net 
Stream 
Survey Unknown Tctal 

No. Recov 340 160 29 45 574 

"' ... 59.2 27.9 5. 1 7.8 100 

Fi sher.):'. Ac tiv it,l 

North Bank 

Comm Subsistence Stream Survey Unknown Subtota 1 

139 78 7 225 

South Bank 

Comm Subsistence Stream Survey Unknown Subtotal 

230 76 25 5 336 

369 154 26 12 561 

65.3 27.5 4.6 2. l 100 
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Figure 14. IJumbers of fall churn salmor ~~ed by bank of taggirr_g, Galena 1976. 
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within the period of October 12 and 21. Ar1 estimated 6 to 12 thousand 
chum were observed from the ground in spavming areas covered on foot 
(roughly from 3 miles above to 3 miles below Knights Roadhouse). Die
off of spawning chums was estimated at 30-60% during surveys. Tags 
were reccvered i:H the rate::! of 1 to ever:1 250 to 500 salmon seen. This 
J.reu proved to be ideal for covering by foot und rnft surveys. Much of 
the mujor spawning area was clear water tributary streams or s ice ch.:rnnels. 
Tag spotting, recovery, and spawner density estimation proved difficult for 
main chunnel sp.3wnlng areas where water wus rendered turbid by glacial 
runoff. 

Recoveries from the other mujor spawning grounds were disappoint
ingly few. Consider.::ible logist1cu.l problems were encountered on the 
Shcenj ck River. Spawninq ure.3s were up to 30 miles apart, dieoff of 
spo.wners was lute, freezeup preceded u. good portion of dieoff muking 
ruft transpcrtation to these ureas impossible, .:ind bears and other preda
tors were observed to pie:·~ up curcu.sses almost as quickly as they died 
m.::ik.ing few avu.ilable for •2xamrnation. Most Shcenjek spawning is in deep 
pool, spring type areas making observation of spawning s ulmon difficult. 
Durir.g the 19 76 study, conducted between September 2 2 and October 19, 
opercitions were bu.sically centered in Russell's cu.bin o.rea. No tu.c;ged 
su.lmon were see:i or recovered though an estimated 3, 000 to 6, 000 sulmon 
1.vcrc obs ervcd from the ground. 

The lack of tu.g recoveries from Sheenjek sp.::iwning grounds may also 
be attributed to: (1) Failurc to initially tag stock due to different pathways 
or upstream migration, ar..d (2) hco:vy fishing mortality in the lower River 
:ould hu.vc removed most cf the tagged stock - particularly true with small 
numbers of salmon tu.ggec.• 

Initi2l trcmsportu.tion to the Fishing Branch was possible only by 
:1elicopter due to its remoteness and lo.ck of possible fixed wing lending 
sii:cs. Once on-site, the .stream proved to be comparu.tive!y easy to cover 
by raft. Much of the spawning is in deep pools or spring areJ.s mu.king tag 
s potti:-,c; J.nci. recovery difficult. Only two tu.gged s.::ilmon were cbscrved and 
both were recovered. Fishing Brunch obs orvu. tions were made bet·wcen Oct
ober 3 J.r.d 13 when an cstimu.(ed 8,500 :ir.d 9,000 chums were obse.r1ed by 
the cr·:w. Oniy 10% die-of£ was cstir.wted to have occurred l:y survey 
ter:nin<J.ticn. 

A single tug w.::is :~ccovered on Delta River surveys whe::-e an esti
mated 6, 000 chum sp.::iwn,2d. Most spawning was in sh.::illow, clear water 
chu.nnels. Almost i.lll co.rcusses were e:wmined by Fish and Ga:ne crews 
or retrieved by subsistence fishermen following dieoff. 
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From the .J.bove discussion it seems apparent that the stocks of chum 
salmon taqged in the full of 1976 were not tagged in proportion to their 
actual numbers; the Toklat chums were tagged at u high rute and Sheen
jek chums were tagged lightly or not at all. On the basis of 1976 cutch 
dutu, knowledge of locul fis hermen, and timing of spavming grounds die
off, tagging is believed to have been conducted through the period of 
maximum foll chum migration past Galena. It is therefore likely that 
movement of foll chums up the Yukon (at least during the 1976 season) 
follows distinctive, separ:ite spatial pathways. 

On the basis of thE? 1976 tugging there would appeur to be a definite 
separation of sJlmon stocks by bank in the Galena are::i. in respect to spawn
ing destination (Figure 16) . Eighty-one percent of the tagged salmon recov
ered in the upper Yukon above the Tanunu were of north bunk origin. Eighty
s even percent of tugged salmon recovered in the Tunanu were tagged along 
the sou th bank. Twenty-six of the 28 tug recoveries from the Toklu t spuwn
ing grounds wore tugged on the south bank. The single Delta River tug 
recovered was of south bank origin. Cf two tags recovered from the Fishing 
13runch, one wus of south bunk undone of north bank origin. The single tug 
recovered in the Chandulc:tr was of north '.:)unk origin. 

Tug recoveries gave some evidence of different cross-over patterns 
of Yukon chums from between Gulcnu and Tanuna. The highest cross over 
rute wus found rn the Gulena area. The Golena fishery is largely north 
bank und 90% of the 69 tags recovered at this locution were recovered along 
the north bunk. Twenty-five or 40% of north bank recoveries were tagged on 
the south bank. The Ruby fishery is largely south bank and 87% of the 147 
tugs recovered were taken ~rom the south bank. Nineteen or 16% of the 
south bank recoveries were of north bank origin. In the fishing ureas near 
the vill.:ige of Tanu.na a totul of 110 tags were recovered; 66% were of north 
bunk origin. At this location 14 or 18% of north bank recoveries were of 
south bunk origin. 

The general cor.clusion cun be drawn from 19 76 tag returns thut chum 
salmon from Galcnu upstream seemed to be oriented to either the north or 
south bunk of the Yukon. Tananu River or southern spawning fish seem to 
have been strongly south bunk oriented; upper Yukon-Porcupine spu.wning 
fish seem to huve been strongly nort!1 bank oriented. 

On the u.veruge, chums tagged (155 fish) at the north bank site were 
recovered ufter 11 .1 days und hud covered 182. 2 miles averuging 16. S 
miles per day. Chums tugged (231 fish) at the south bank site were recov
ered ufter un uveruqe of 19. 0 duys und hud covered an uverage of 168. 2 
miles for un uveruge speed of 8. 9 miles per day. For all recoveries (3 86 
chum) the uvcrllge time out wus l S. 8 duys und uvernge distance migrated 
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'N<JS 173. 8 miles for <Jn aver<Jge of 11 .O miles/day. Chum recoveries 
below Galena or with incomplete du.t<J were omitted from this analysis. 
Tru.sk.y found a migration ~cite of 21 .1 mi/day (Appendix Table 28). 

Figure 1 7 gives the number of tu.g recoveries by date for the upper 
Yukon u.nd Tu.nana recovery areas (fish tagged <:it both north and south 
banks included here). From this datJ. is would appear th.:it the majority 
of chu:ns pu.ssing Galena before 8-28 were upper Yukon stocks. Tok.lat 
chum were the last stock to show up at the GalenJ. site initially ilppear
ir.g on August 31. 

Evidence of distinct stock puthways in the Galena area is found in 
compar:Hive size du.ta (Figure 18). Chum sal:non tagged at the Galena 
north bank site 2vcragc 581 mm. Shecnjek River foll chums average 601 
mm. Chum sulmon t<J.gged u.t the Galen.J. south b.J.nk site uveruged 547 mm; 
':'okl<Jt :all chum salmon averaged 53 7 mm. The difference in uvcrage lengths 
of Toklut 2nd Sheenjek River ::::hums wu.s significant <:it the 10% level (Appen
dix To.ble 25). 

The age composition of Tok.lat and Sheenjek River fall c!-ium escape
ments :or 1976 as indicuted by spawning ground samples is found in Figure 
19. The larger SheenJck chums wern of older age :-eprnsent2.ticn - 42% age 
41 cmd 53% L1CJC 51; the smuller Toklat chums were of younger age classes 
32% age 41 and 42% age 31. 

Female comprised 64% and 73% respectively of the Sheenjek and 
TokliJ.t escapement samples (Appendix Table 35). Males were prec!ominant 
J.t the Delta River spawnLng Clrcas (62%). 

No si1nific2nt difference was found in the average length of Sheen
jck River chums sampled i::. 1975 und 1976. Shoenjek fall c!-iums at 562 mm 
uveruqcd smu.ller in 1974 i::~1u.n in 1976. Tok.lat so.mpling was ;1ot conducted 
in 19 75, but 19 7 4 chums sampled were significantly larger th2.n 19 76 chums 
sumplcd (562 mrr: vs 537 mm). 

i\ populc>.tion estim<J.te of the 19 76 fall chum run above Galena is 
possi:Jle bused on tog return du.tu and hurvest dutu. - (Appendix Tubles 36 
c:nd 37). The totJl culculutcd populo.tion using a simple marked recovery 
cstimu.tion lS approximutcly 164, 700 sulmon (95% confidence coeff!cicnt; 
low - 155,500; high 174,\JOO). It is interesting to note thu.t the sum of 
tot-.1: harvest u.nJ total observed escu.pemcnt ut 150, 400 very closely upproo.ch 
this figure (tctu.l hurvost 72, ·!00; observed escapemcr,t 78, GOO). If this pop
ulu.tion figure is accurutc, only some 14,000 foll chums were undocumented 
o.s to u tilizJ tion or spavming locu tion. The ru.tc of known exp loi tJ.t10n of fall 
chums in tho 'Jpper Yukon vrnuld be 44% (72, 000/165, 000 on the bus1s of this 
popuL:.ition pro1cction). The total Yukon hanrest rute of foll c!-iu:ns in 1976 
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Figure 17. Tanar;a and upper Yukon tag recoveries by date of tagging. 
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based on a lower Yukon catch of 166, 282, upper Yukon utilization of 72, 412, 
und upper Yukon populatJ.on of 165, 000 would approach 72. 2% (238 ,000/ 
331,000). 

No results are available from the clectrophorectic analysis studies 
at this time. Preliminary anu.lysi s of scale characteristics gives definite 
promise that separation and identification of Toklat and Sheenjek stocks 
will be possible. 

Summarv 

Fishwheels were used to tag a total of 1, 224 fall chums and 14 coho 
in 1976. Fishwheel number one was fished upstream of Galena along the 
north bank of the Yukon cit River mile 555. Fishwheel number two was fished 
upstream of Galena ulong the south bank of the Yukon at River mile 540. 
Tagging v1as initiated at the north wheel site on August 12 and at the south 
wheel site on August 17. 

Tagging peaked at the north bank site on July 30 and at the sou th 
bank site on August 1. Of total chums tagged, 44.8 and 55.2% were of 
north und sou th bank origin, respectively. 

To date a total of 57-1 or 47% of chum and 6 or 42% of coho salmon 
tagged huve been recovNcd. No difference in the rcJ.te of recovery of mu.le 
cJ.nd femule chums was seen. The number of south bank recoveries weighed 
by numbers of salmon tagged -.,·;u.s significantly higher than it would be 
expected to be by chance r:llone. 

The commercial fishery accounted for 66% of tagged chums recov
ered; the subsistence fishery took 28% of tagged chum recovered. A total 
of 5% of the recoveries were from the major spawning grounds. ·The fish
wheel wcJ.s the mcJ.jor recovery gear cJ.ccounting for 59% of tags recovered 
followed by gillnets at 28%. 

Twelve percent of total recoveries were by the locu.l Galena fishery. 
The Ruby fishery, u.ccounted for 2 6% of u 11 tag returns. Other important 
fisheries arc listed by order of rcJ.nking in numbers of tag returns: Tetnanu. 
Villa9c 20%, Rampart 10%, Munley 10% and Nenana 10%. 

Inherent weakness in the o.bove calculations would include: the 
failure to tag all segments of the populcJ.tion equally; and the unequal ex
ploitation of some population segments by the fisheries . 

!3y tu.gging only salmon in cJ. good condltion, mortality should have 
been held to l1 minimum, but unknown figure. Tag shedding has been found 
to be a serious problem in some tagging studies. Utilizution of the Petersen 
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disc tag should have held shedding to a minimum level. In studies 
involving gillnets as the primary recovery gear, Petersen disc tagged 
fish may be snugged and recovered at c1 disproportionu.lly high rate in 
comparison to untag<Jed fish. The loss of a number of t<Jgged fish from 
the pool of recoverable salmon vvould tend to increase calculated popu
lu.tion size. 

In the early phases of the 1976 taggir.g a small number of summer 
chums m.:iy have been taqged. The separlltion cf summer and fall stocks 
this far up t.!ie Yukon may be very difficult to impossible in border-line 
cases. 

Sears (19 64) estimated the fall chum popul.Jtion ubove Rampart to 
be 131,000. The best i:-tdex a.vuilable to totu.l foll chum a.bundance in the 
Yukon system ior 197 4 and 19 75 combines observed escJ.pcment, commer
ci.:il, and subsistence harvests und was respectively 492 and 971 thousand 
{:Vlauney 1976). 

A listing of other fish species taken during fishwheel tc.gging oper
<J.tion is g ive'.1 in Append:Lx Table 38. \Vhitc£ish species were predominant 
in numbers with humpbuck whitefish comprising up to 30% of ca.tches. 
Whitefish arc u tilizcd by locu.l subsistence fishermen. 

On the bus is of the 19 76 tL:.gging there would appear to be u definite 
separ.:::ition of chum sulmon stocks by bank in respect to spawning destina
tion in the Galena a.rc~a. Eic;ht1-one pcrcen.t of the tagr;ed chum recovered 
in the upper Yukon above tirn T<::mana., were of north bu.nk origin. Eighty
seven percent of tugged chums recovered in the Tanana. system were of 
south bank origin. 

Chum su.lmon tugged ut the north bank site were of a. sign.ific:rntly 
9r0'1ter u.vcrugc length thun chums tagged at the south bu.nk site. Shcenjek 
Rlver spa.wning ground chums sump led were older, comprls rng 53~6 s1 uge 
fish et:id of u grc.:itcr lengt~ than the Tok.lat fish which were comprised of 
·!2% zige 31 und 52% u.ge 41 classes. 

A simple population estim2tion of 164, 700 :a.11 chums v1cis mude for 
the upper Yukon based on the 1976 tagging und harvest. t\ high rnte of foll 
chum ;i tdizCJ.tion of ·1·1% by the upstreo.m fisheries was indicated. An 
exp loi ~o tlon rote of 72 % of the entire Yukon River full chum so.lmon n.m was 
indic:itcd for 19 76 (lower Yukon hurvest included). 

The luck of ti:HJ recoveries from Shcenjek spa.wni!1g grounds could 
be a.ttribut..::d to a. number of factors: (1) failure to initi.:illy tZlg the stock 
due to different migru.tion p.:lthwuys such us .:i!ong midrivcr sandbars, (2} 
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heavy fishing mortulity downstreu.m in the mtlin River could remove most 
of the tugged stock - especially since smu.11 numbers of sulmon were 
tagged, {3) failure to spot tu.gged Solman in the stream due to deep Woter 
and logisticol problems in cunvossing the stream, and (4) predution of 
tagged fish before recovery . 

:<ccommenduLons 

A minimum of 3,000-4, 000 foll chums should be tagged during the 
1977 field seu.son to inc:-easc spuwning ground recoveries. The outlook 
for the 19 77 return of fol.l chum to the Yukon, bus cd on brood year escape
ment, is poor. The 19 73 brood year for the Fishing Brcinch River, which 
would give rise to the uge 41 return in 1977, was a historically low return 
of 15,989 (fish weir count). The 1973 observed Toklat River escupement 
was approximately 6, 000. 

More productive fishing locutions should be found than those fished 
in 1976. Indicutions urc thot the catch per unit effort in Ruby is much 
higher thun in the Galen<l areu . Preliminary interviews show fis hwheels 
to be ovailable in this <ireu. for charter on both banks. 

Tagging in a new areu would also permit determination us to whether 
stocks ure separated in time. 

It is recommended thut recovery eiforts in the Fishing Branch River 
be initiated approximately c. week loter than in 19 76 - preferubly October 
l 0-20. The :iming of recovery efforts in the Toklat River were sotis factory 
in 1976, October 12 through October 21. 

No reody solution is uppurent for enhoncing Sheenjek recoveries. 
The 1976 efforts were initiated cu.riier tlwn necessory. Probably the most 
fousiblc progrum to follcw would be the utilizution of oircru.ft bused in Ft. 
Yukon. Mujor spawning ureas could be c3nvussed by landing en gravel 
burs. The uircruit would be either held or c.:-e:ws could stuy overnight before 
pickup and moving to J. new site the next doy. Rdting following dieoff is 
not procticul in the Shecnjck River. Sheenjek oper<itions should take place 
between October 5 and 15. Another approuch to the Sheenjek recovery pro
grJ.m would be to weir the lower river and re::over tJ.gging fish as they move 
upstream. 

During Fishing Brunch und Sheenjek River operntions in 1976, con
flicts arose between grizzly bcor and Deportment Zodiuc ru.fts with the rufts 
being domaged. RJ.fts or tents should never be left ut spuwn1ng ground 
sites unottendcd. R<ifts may hcive to be h<iulcd up into trees when not in 
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use on the Fishing Bnnch and Sheenjek rivers. It may prove to be effective 
to spray the rafts with some type of muce or c11nine repellent. 

Remote recovery crews should be equipped with an emergency sig
nul broudcas t system. 
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